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CYCLONE TYPE DUST COLLECTING APPARATUS OF VACUUM CLEANER 



Field of the Invention 

The present invention relates generally to a cyclone type dust collecting apparatus of a 
5 vacuum cleaner, and more particularly, to a dust collecting apparatus having two cyclones, in 
which dust-containing foreign substances in an air stream are collected through plural times of 
centrifuging processes. 

Background of the Invention 

10 As shown in FIG 1, a conventional cyclone type dust collecting apparatus 100 comprises 

a cyclone body 110 and a filter 130 disposed in the cyclone body 110. A reference numeral 3 
designates a main body of the vacuum cleaner (FIG. 2). The cyclone type dust collecting 
apparatus 100 is disposed in a receiving portion 10 of the main body 3. The main body 3 is 
provided with an inlet connecting pipe 13 (FIG 2) and an outlet connecting pipe 14 at a rear 

15 portion of the receiving portion to introduce air containing a foreign substance into the cyclone 
type dust collecting apparatus 100. The outlet connecting pipe 14 (FIG 2) exhausts purified air in 
which foreign substances are removed by the cyclone type dust collecting apparatus 100. 

The cyclone body 110 is provided with an inlet port 113 and an outlet port 115. Adust 
collecting container 120 is removably connected to a lower side of the cyclone body 110. The 
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inlet port 113 is formed at a side surface of the cyclone body 110 in a tangential direction, and 
coupled to the inlet connecting pipe 13 of the main body 3. The air introduced through the inlet 
connecting pipe 13 is discharged through the inlet port 113 to the cyclone body 110 and then forms 
a vortex current. The foreign substance contained in the air is separated by a centrifugal force of 
5 the vortex current and collected in the dust collecting container 120. 

The outlet port 115 is formed at a center portion of an upper surface of the cyclone body 
110 and connected to the outlet connecting pipe 14 of the main body 3. Thus, air in which the 
foreign substance is separated by the centrifugal force can be exhausted through the outlet 
connecting pipe 14. 

10 A filter 130 is disposed within the dust collecting container 120, ascoupled to an opening 

surface of the outlet port 115. The filter 130 filters fine dust included in the air stream in which 
foreign substances are separated by the centrifugal force. Air passing through the filter 130 is 
exhausted through the outlet connecting pipe 14 to the outside. The filter 130 also functions to 
prevent a backflow of air. 

15 However, in the conventional cyclone type dust collecting apparatus 100 for a vacuum 

cleaner, foreign substances separated by the centrifugal force and collected in the dust collecting 
container are floated with an ascending air current, and thus collide with the filter or attach to an 
outer surface of the filter. Therefore, a smooth flow of the air stream is disturbed and noise is 
also generated. In case so much foreign substances are contained in the air stream, it is difficult 
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to fully utilize the filtering function of the single filter disposed in the conventional cyclone type 
dust collecting apparatus. Furthermore, it is inconvenient because the filter needs to be replaced 
frequently. 

5 SUMMARY OF THE INVENTION 

An object of the invention is to solve at least the above-identified problems and/or 
disadvantages and to provide at least the advantages described hereinafter. 

Therefore, it is an object of the present invention to provide a cyclone type dust collecting 
apparatus of a vacuum cleaner[] in which foreign substances contained in air sucked from an 
10 outside, are collected through plural times of centrifuging processes in order of size thereof 

It is another object of the present invention to provide a cyclone type dust collecting 
apparatus of a vacuum cleaner, which can reduce noise and also improve a dust collecting 
efficiency. 

It is another object of the present invention to provide a cyclone type dust collecting 
15 apparatus of a vacuum cleaner, which can increase a life span of a filter function. 

To achieve the above objects and/or other features of the present invention, there is 
provided a cyclone type dust collecting apparatus of a vacuum cleaner including a lower cyclone 
body for centrifuging and collecting large foreign substances contained in air introduced from an 
outside, and at least one or more upper cyclone bodies disposed at an upper portion of the lower 
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cyclone body, for centrifuging and collecting small foreign substances contained in air discharged 
from the lower cyclone body in order of particle size. 

The upper and lower cyclone bodies are divided in a casing and respectively provided 
with an inlet port for discharging the air thereinto and an outlet portion for exhausting air in which 
5 foreign substances are centrifuged. The lower outlet port of the lower cyclone body and the upper 
inlet portion of the upper cyclone body are communicated with each other by an air path including 
an inner guiding portion formed at an inner portion of the casing and an outer guiding portion 
formed at an outer portion of the casing. 

According to the present invention, since foreign substance contained in air sucked from 
10 an outside can be sequentially centrifuged in the lower cyclone body and the upper cyclone body 
according to a size of particle of the foreign substance, a cleaning efficiency of the cyclone type 
dust collecting apparatus can be increased. Further, the cyclone type dust collecting apparatus 
has an improved dust collecting performance and a reduced noise. 



15 BRIEF DESCRIPTION OF THE DRAWINGS 

The above objects and other advantages of the present invention will become more 
apparent by describing in detail preferred embodiments thereof with reference to the attached 
drawings in which: 

FIG 1 is a longitudinal cross-sectional view of a vacuum cleaner with a conventional 
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cyclone type dust collecting apparatus; 

FIG 2 is a perspective view of an upright cyclone vacuum cleaner with a cyclone type 
dust collecting apparatus according to a preferred embodiment of the present invention; 

FIG 3 is an enlarged view of FIG 2, showing the shape of the cyclone type dust 
collecting apparatus; 

FIG 4 is a longitudinal cross-section view of FIG 3; 

FIG 5 is an exploded perspective view of FIG 4; 

FIG 6 is a lower perspective view of a cyclone body of FIG 5; and 

FIG 7 is an upper perspective view of a dust collecting container of FIG 2. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A height adjusting apparatus for a cyclone type dust collecting apparatus according to a 
preferred embodiment of the present invention will be described in detail with reference to the 
annexed drawings. 

FIG 2 is a perspective view of an upright cyclone vacuum cleaner with a cyclone type 
dust collecting apparatus according to the present embodiment. As shown in FIG 2, an upright 
cyclone vacuum cleaner 1 comprises a main body 3 and a cyclone type dust collecting apparatus 
20 removably disposed in the main body 3. 

The main body 3 is provided with a built-in vacuum generating device (not shown) and a 
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suction brush 5 disposed at a lower portion thereof to suck foreign substances with air from the 
outside thereinto. A recessed receiving portion 10 is formed at a center portion of the main body 3, 
for removably receiving the cyclone type dust collecting apparatus 20. An inlet connecting pipe 
13 and an outlet connecting pipe 14 are disposed at a rear side of the receiving portion 10, i.e., in 
5 an inner portion of the main body 3. The inlet connecting pipe 13 is connected with the suction 
brush 5. The outlet connecting pipe 14 is coupled to the vacuum generating device. 

FIG. 3 is an enlarged view of FIG 2, showing the shape of the cyclone type dust 
collecting apparatus, and FIG 4 and FIG. 5 show the cyclone type dust collecting apparatus in 
detail. As shown in these drawings, the cyclone type dust collecting apparatus 20 comprises a 

10 lower cyclone body 40 coupled to the inlet connecting pipe 13 of the main body 3 and an upper 
cyclone body 30 disposed at an upper side of the lower cyclone body 40 coupled to the outlet 
connecting pipe 14. The lower and upper cyclone bodies 40, 30 are communicated with each 
other through an air path 37. 

The lower and upper cyclone bodies 40, 30 are integrally provided with a cylindrical 

1 5 casing 23, and partitioned into a lower portion and an upper portion in the casing 23. A space 36 
is formed between the lower and upper cyclone bodies 40, 30. Suction ports 3 1, 41 are formed at 
an upper side of each of cyclone bodies 30, 40. The suction ports 31, 41 are formed toward an 
inner portion of each corresponding cyclone bodies 30, 40 in a tangential direction. Outlet ports 
33, 43 are formed at a center portion of an upper surface of each of cyclone bodies 30, 40. 
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The air path 37 communicates with the lower outlet port 43 of the lower cyclone body 40 
and the upper inlet port 3 1 of the upper cyclone body 30. The air path 37 can be divided into an 
inner guiding portion 39 formed at an inner portion of the casing 23 and an outer guiding portion 
38 formed at an outer portion of the casing 23. The inner guiding portion 39 communicates the 
5 lower outlet port 43 of the lower cyclone body 40 and a through-hole 46 formed at an outer surface 
of the space 36. The inner guiding portion 39 is inclined at a desired angle with respect to a 
vertical axial line. The outer guiding portion 38 communicates the through-hole 46 formed at the 
outer surface of the space 36 and the upper inlet port 31 of the upper cyclone body 30. 

A grill 50 is disposed at the lower outlet port 43 of the lower cyclone body 40, and a 
10 plurality of coupling jaws 57 are formed along an opened circumference of the lower outlet port 43. 
As shown in FIG. 5, the grill 50 can be divided into three portions, i.e., a grill portion 53 in the 
center, an upper coupling portion 51 and a lower skirt portion 55. A plurality of grill holes 54 is 
formed at the grill portion 53 in a circumferential direction. The grill holes 54 prevent the 
foreign substance having a desired size from passing through. The upper coupling portion 51 is 
15 formed with a plurality of protruded ribs 52 engaged with the coupling jaws 57 of the lower outlet 
port 43. The lower skirt portion 55 has a larger sectional diameter than the grill portion 53. The 
lower skirt portion 55 prevents the foreign substances from floating with a vortex current of air. 

A filter 60 is disposed at the upper outlet port 33 of the upper cyclone body 30. The 
filter 60 is also divided into a filtering portion 63 in the center, an upper coupling portion 61 and a 
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lower skirt portion 65. Since the upper coupling portion 61 and the lower skirt portion 65 have 
the similar structure as the grill 50, a detailed description thereof will be omitted. The filtering 
portion 63 is formed with a plurality of grill windows at an outer circumference thereof. A net- 
shaped filtering member 66 is preferably attached to an outer surface of the grill window. Herein, 
5 the net-shaped filtering member 66 can filter fine dust as well as the foreign substances. 

Meanwhile, a lower surface of the lower cyclone body 40 is formed with an opening 49. 
A dust collecting container 70 is removably disposed at the opening 49. FIG 6 is a lower 
perspective view of the casing integrally provided with the lower cyclone body and the upper 
cyclone body. Referring to FIG. 6, the opening 49 of the lower cyclone body 40 is formed at a 

10 bottom surface of the casing 23 forming the cyclone bodies 30, 40. And a groove 27 is formed at 
a circumference of the opening 49 of the lower cyclone body 40 in a circumferential direction of 
the lower cyclone body 40. 

As shown in FIG 7, an engaging end 78 is formed at an upper opening of the dust 
collecting container 70. The engaging end 78 of the dust collecting container 70 is fitted to the 

15 groove 27 of the lower cyclone body 40. A handle 75 is formed at an outer surface of the dust 
collecting container 70. A plurality of supporting protrusions 77 are formed on a bottom surface of 
the dust collecting container 70. The supporting protrusions 77 function to support the grill 50 
disposed in the lower cyclone body 40, and, at the same time, assist in a smooth flow of the vortex 
current therein. 
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The dust collecting container 70 is partitioned into a lower dust collecting portion 73 for 
receiving the foreign substances separated by the lower cyclone body 40 and an upper dust 
collecting portion 71 for receiving the foreign substances separated by the upper cyclone body 30. 
The lower dust collecting portion 73 forms a large portion of the dust collecting container 70 to 
5 collect large-sized foreign substances filtered by the grill 50. The upper dust collecting portion 
71 is provided at a side of the lower dust collecting portion 73 to collect foreign substances having 
a relatively small size which are filtered by the filter 60. 

The dust collecting container 70 and the upper cyclone body 30 are connected to each 
through a dust guiding path 47. The dust guiding path 47 communicates the upper dust collecting 
10 portion 71 of the dust collecting container 70 and a dust exhausting hole 48 formed at a lower side 
portion of the upper cyclone body 30. As shown in FIG 6, the dust guiding path 47 is formed 
along the outer surface of the casing 23. 

Hereinafter, the operation of the cyclone type dust collecting apparatus will be described. 

The cyclone type dust collecting apparatus 20 is disposed in the receiving portion 10 of 
1 5 the main body 3 in a desired direction. The lower inlet port 41 is coupled to the inlet connecting 
pipe 13 exposed to the receiving portion 10 of the main body 3, and the upper outlet port 33 of the 
upper cyclone body 30 is coupled to the outlet connecting pipe 14. In this situation, if the 
vacuum cleaner is switched on, the vacuum generating device is driven. The external air 
containing foreign substances is sucked through the suction brush 5, and discharged through the 
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inlet connecting pipe 13 into the lower inlet port 41 of the lower cyclone body 40. 

Air discharged into the lower inlet port 41 forms the vortex current in the lower cyclone 
body 40, and thus the foreign substance is firstly centrifuged. Then, the air in which the foreign 
substances are separated passes through the grill 50, and ascends along the air path 37. The grill 
5 50 prevents the passing of the relatively large-sized foreign substances. Therefore, the large-size 
foreign substances are collected in the lower dust collecting portion 73 of the dust collecting 
container 70. 

Meanwhile, air ascending along the air path 37 is discharged through the upper inlet port 
31 into the upper cyclone body 30 and also forms the vortex current. Thus, foreign substances 

10 contained in the vortex current are secondly centrifuged. Air in which the foreign substances are 
centrifuged in the upper cyclone body 30 is passed through the filter 60 and exhausted through the 
outlet connecting pipe 14. The filter 60 filters fine dust as well as small-sized foreign substances 
contained in the air stream. Therefore, only the purified air is exhausted through the outlet 
connecting pipe 14. Herein, since the filter 60 filters air which is firstly filtered in the lower 

15 cyclone body 40, a filtering efficiency is improved and a life span thereof is also prolonged. 

Meanwhile, the fine dust and the small-sized foreign substances are stacked on the bottom of the 
upper cyclone body 30. The fine dust and the foreign substances stacked on the bottom surface are 
spinning around by the wind force formed by the vortex current and discharged through the dust 
exhausting hole 48 formed at the lower portion of the upper cyclone body 30. The fine dust and 
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the foreign substances are moved along the dust guiding path 47, and collected in the upper dust 
collecting portion 71 of the dust collecting container 70. 

If the amount of the foreign substances collected in the dust collecting container 70 is 
greatly increased, accordingly, as a desired time passes, a user grasps the handle 75 and detaches 
5 the dust collecting container 70 to remove the collected foreign substances. The dust collecting 
container 70 that collected the foreign substance is removed and can be easily coupled again by 
fitting the engaging end 78 thereof with the groove 27 of the lower cyclone body 40. 

However, in the above mentioned embodiment and drawings, it is described that the dust 
collecting container 70 is partitioned into the upper dust collecting portion 71 and the lower dust 
10 collecting portion 73. The dust collecting container can be modified into an upper cyclone body 
30 and a lower cyclone body 40 which are independently and detachably disposed. 

According to the present iembodiment, as described above, since foreign substances 
contained in air sucked from an outside can be sequentially centrifuged in the lower cyclone body 
and the upper cyclone body according to a particle size of the foreign substance, the cleaning 
15 efficiency of the cyclone type dust collecting apparatus can be increased. Further, the cyclone 
type dust collecting apparatus of the present embodiment has an improved dust collecting 
performance and a reduced noise. 

In addition, the cyclone type dust collecting apparatus of the present embodiment can be 
applied to various types of vacuum cleaners employing a cyclone type dust collecting method as 
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well as the upright vacuum cleaner. 

Furthermore, the cyclone type dust collecting apparatus of the present embodiment may 
have a plurality of cyclone bodies. 

While the present invention has been described in detail, it should be understood that 
5 various changes, substitutions and alterations can be made hereto without departing from the spirit 
and scope of the invention as defined by the appended claims. 
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